Novel alleles of the Escherichia coli dnaA gene.
The Escherichia coli dnaA gene is required for replication of the bacterial chromosome. To identify residues critical for its replication activity, a method to select novel mutations was developed that relied on lytic growth of lambda from an inserted pSC101 replication origin. Replication from the lambda origin was inhibited by lysogen-encoded cI repressor. Replication from the pSC101 origin that resulted in lytic growth was dependent on active DnaA protein encoded by a plasmid in a host strain lacking the chromosomal dnaA gene. With this approach, a large collection of missense, nonsense, and a few internal deletion mutations were obtained. Nucleotide sequence analysis of the missense mutations indicated that 28 of 50 were unique. Of these, one was identical to the dnaA205 allele whereas the remainder are novel. These missense mutations were clustered into three regions, suggesting three functional domains of DnaA protein required for its replication activity. Many of the missense mutations mapping to the C-terminal 61 residues were inactive for replication from the pSC101 origin. These are defective in DNA binding. Mutations that mapped elsewhere were temperature-sensitive.